TH'S OPINION WAS NOT WRI TTEN FOR PUBLI CATI ON

The opinion in support of the decision being entered
today (1) was not witten for publication in a | aw
journal and (2) is not binding precedent of the

Boar d.
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BEFORE THE BOARD OF PATENT APPEALS
AND | NTERFERENCES

Ex parte V. DURGA NAGESWAR RAO DAN EL M CHAEL KABAT
and
HARRY ARTHUR Cl KANEK

Appeal No. 96-3202
Appl i cati on No. 08/183, 464!

ON BRI EF

Bef ore McCANDLI SH, Seni or Admi ni strative Patent Judge, and
MElI STER and NASE, Adnm ni strative Patent Judges.

NASE, Administrative Patent Judge.

DECI S| ON ON APPEAL

This is a decision on appeal fromthe examner's fina
rejection of clainms 1 through 20, which are all of the clains

pending in this application.

! Application for patent filed January 19, 1994.
According to the appellants, the application is a
conti nuation-in-part of Application No. 07/795, 320, filed
Novenber 12, 1992, now abandoned.
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We AFFI RM and enter new rejections pursuant to 37 CFR

§ 1.196(b).
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BACKGROUND

The appellants' invention relates to a low friction val ve
train. Cains 1, 14 and 20 are representative of the subject
matter on appeal and copies of those clains are attached to

t hi s deci si on.

The prior art references of record relied upon by the
exam ner as evi dence of obviousness under 35 U. S.C. 8§ 103 are:

Mel I'i ng 3,303, 833 Feb. 14,
1967

Behnke 4,153, 017 May 8,
1979

Buent e 4,367, 701 Jan. 11,
1983

da 4,871, 266 Cct. 3,
1989

Rao et al. 4,872,432 Cct. 10,
1989

(Rao)

Shiraya et al. 4,909, 198 Mar .
20, 1990

( Shiraya)

Al'lor et al. 4,995, 281 Feb. 26,
1991

(Al'lor)

Purnell et al. 5,041, 168 Aug.
20, 1991
(Purnell)

Tanaka et al. 2,242,240 Sep. 25,
1991
( Tanaka) ( UK)
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Clains 1 through 20 stand rejected under 35 U S.C. § 112,
first paragraph, as the specification fails to adequately

teach how to nmke the i nventi on.

Cainms 1 through 6, 9, 14 through 17, 19 and 20 stand
rejected under 35 U.S.C. 8§ 103 as bei ng unpatentabl e over (da,

Shi raya, Rao and Tanaka.

Clains 7 and 18 stand rejected under 35 U.S.C. 8§ 103 as

bei ng unpat ent abl e over QOda, Shiraya, Rao, Tanaka and Purnell

Claim8 stands rejected under 35 U.S.C. §8 103 as being

unpat ent abl e over Qda, Shiraya, Rao, Tanaka and Behnke.

Clains 10 and 12 stand rejected under 35 U S.C. §8 103 as

bei ng unpat ent abl e over Oda, Shiraya, Rao, Tanaka and Buente.
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Claim 11l stands rejected under 35 U.S.C. 8 103 as being

unpat ent abl e over Qda, Shiraya, Rao, Tanaka, Buente and Al l or.

Claim 13 stands rejected under 35 U.S.C. § 103 as being

unpat ent abl e over Oda, Shiraya, Rao, Tanaka and Melli ng.

Rat her than reiterate the conflicting viewoints advanced
by the exam ner and the appellants regarding the 8§ 112 and 8
103 rejections, we make reference to the final rejection
(Paper No. 11, nmiled January 6, 1995) and the exam ner's
answer (Paper No. 20, nailed March 4, 1996) for the exam ner's
conpl ete reasoning in support of the rejections, and to the
appel l ants' brief (Paper No. 19, filed Decenber 4, 1995) and
reply brief (Paper No. 21, filed April 8, 1996) for the

appel | ants' argunents thereagai nst.

OPI NI ON
In reaching our decision in this appeal, we have given
careful consideration to the appellants' specification and
clains, to the applied prior art references, and to the
respective positions articulated by the appellants and the
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exam ner. As a consequence of our review, we make the

det er m nati ons which foll ow.

The enabl enent issue
W will not sustain the rejection of clains 1 through 20

under 35 U. S.C. 8§ 112, first paragraph.

An anal ysis of whether the clainms under appeal are
supported by an enabling disclosure requires a determ nation
of whether that disclosure contained sufficient information
regardi ng the subject matter of the appealed clains as to
enabl e one skilled in the pertinent art to make and use the
claimed invention. The test for enablenent is whether one
skilled in the art could make and use the clainmed invention
fromthe disclosure coupled with informati on known in the art

wi t hout undue experinentation. See United States v.

Telectronics, Inc., 857 F.2d 778, 785, 8 USPQ2d 1217, 1223

(Fed. Cir. 1988), cert. denied, 109 S.C. 1954 (1989); In re

St ephens, 529 F.2d 1343, 1345, 188 USPQ 659, 661 (CCPA 1976).
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In order to make a rejection, the exam ner has the
initial burden to establish a reasonable basis to question the
enabl ement provided for the clainmed invention. See In re
Wight, 999 F.2d 1557, 1561-62, 27 USP@d 1510, 1513 (Fed.

Cir. 1993) (exam ner nust provide a reasonabl e expl anation as
to why the scope of protection provided by a claimis not

adequately enabl ed by the disclosure).

Thus, the dispositive issue is whether the appellants
di scl osure, considering the level of ordinary skill in the art
as of the date of the appellants' application, would have
enabl ed a person of such skill to make the appell ants’
i nvention w thout undue experinentation. The threshold step
in resolving this issue as set forth supra is to determ ne
whet her the exam ner has nmet his burden of proof by advanci ng
accept abl e reasoning i nconsistent wth enablenent. This the

exam ner has not done.

For the reasons set forth in the appellants' brief (p.
10) and reply brief (pp. 2-3), it is our opinion that the
appel | ants' original disclosure would have enabl ed a person of

7
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ordinary skill in the art to nake the appellants' clained

I nvention w thout undue experinentation. Additionally, wth
respect to clainms 1, 6 through 14, 18 and 19, the origina

di scl osure enabl ed a person of ordinary skill in the art to
make the appellants' clainmed invention w thout undue
experinmentation by the disclosure (p. 10) that the solid film
| ubricant 50 may al so be a netal nmatrix conposite having about

40% graphite and the renmai nder al um num or cast iron.

The obvi ousness issue
The test for obviousness is what the conbi ned teachings
of the references would have suggested to one of ordinary

skill in the art. See In re Young, 927 F.2d 588, 591, 18

USPQ2d 1089, 1091 (Fed. Cir. 1991) and In re Keller, 642 F.2d

413, 425, 208 USPQ 871, 881 (CCPA 1981). Mbreover, in

eval uating such references it is proper to take into account
not only the specific teachings of the references but also the
i nferences which one skilled in the art would reasonably be

expected to draw therefrom |In re Preda, 401 F.2d 825, 826,

159 USPQ 342, 344 (CCPA 1968).
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The appel | ants have provi ded three groups of clains as

follows: Goup I, clains 1 through 13; Goup Il, clains 14
through 19; and Goup Ill, claim?20. See pages 7-8 of the
appel lants' brief. In accordance with 37 CFR § 1.192(c)(7),

we have selected clains 1, 14 and 20 fromthe appellants
three groups of clains to decide the appeal on the rejections
under

35 U S.C § 103.

Claiml

W will sustain the rejection of claim1l under 35 U. S C

§ 103.

| ndependent claim 1 sets forth a low friction valve train

conprising, inter alia, a camshaft having a camand a tappet
whi ch contacts the camand a valve. The cam and tappet each
has an outer surface wth an open porosity and a solid film

| ubricant, stable to tenperatures at about 700°F., is

i npregnat ed and anchored in the open porosity of the outer

surface of the cam and tappet.
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As shown in Figure 2, Oda discloses a tappet cam assenbly
including a netal cam 11 and a ceram c tappet 13. The outer
surface of the netal cam 11 is coated with a solid |ubricant
and a binder 12 to provi de excellent wear-resisting and
friction-resisting performances can be obtai ned even at high

tenperature with dry conditions in which engines are used.?

As shown in Figure 1, Shiraya discloses an al um num al | oy
valve lifter (i.e., tappet) conposed of a valve |ifter body 1
made of Al -Si type alloy and consisting of a cylindrica
portion 2 and a disc portion 3, an Fe-C type coating 4 sprayed
on the peripheral surface of the cylindrical portion 2, a
wear-resistant chip 5 fixed to the underside of the disc
portion 3, and an adjusting shim®6 set on the upper surface of
the disc portion 3. An end of a valve rod (not shown)

I npi nges on the wear-resistant chip 5, and a cam (not shown)

cones into contact with the

2 See colum 5, lines 32-35, and colum 6, lines 3-11, of
Qda.
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adjusting shim6. The portion 2 has a ring ridge part 7
surrounding the shim6.® Figure 22 is a partly enl arged
sectional view of an alum numalloy valve lifter body wherein
a sprayed coating 4 is shown as being inpregnated and anchored

in the open porosity of the cylindrical portion 2.4

Rao di scl oses to decrease the friction between an
annul ar body 20 on a piston 13 and an opposing cylinder wal
12, a solid filmlubricant coating 35 (see Figure 6)
containing either BN or MbS, with graphite nay be applied to
the cylinder wall. Rao teaches that this coating is conprised
of about 40% by wei ght of high tenperature thernoplastic resin
such as pol yaryl sul fone, 40% graphite, and 20% of either MS,
or BN. Rao further discloses that a resin that is thermally
stable up to about 700°F. is polynmer 360, known as Astrel,
manuf actured by M nnesota M ning and Manufacturing Conpany.
Rao teaches that after the cylinder wall surface is thoroughly

cl eaned to renove any oxidation, such wall may be grit bl asted

8 See colum 7, lines 23-35, of Shiraya.
4 See colum 7, lines 6-8, and colum 16, lines 9-21, of
Shi raya.
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to increase porosity and thereby the reception of the
coating.® Rao discloses that BN wll break down as a
structural solid at about 750°F. and MdS, will do so at about
600°F. Rao further teaches that to permt such substances to
continue providing antifriction characteristics after such

br eakdown, the supporting surface may be provided with
reservoirs 43 or grooves to capture or retain the solid film

| ubricant coating 44, nuch in the manner of porosity.®

Tanaka di scl oses a sliding bearing material wth an outer
porous netal |ayer having a conposition inpregnated into the
pores thereof. The conposition can contain fromO0.5 to 30% by

volune a solid |ubricant such as graphite.’

After the scope and content of the prior art are

determ ned, the differences between the prior art and the

5 See colum 6, lines 10-28, of Rao.
6 See colum 6, lines 48-57, of Rao.
" See page 5, line 14 , to page 6, |line 6, of Tanaka.
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clains at issue are to be ascertained. Gahamyv. John Deere

Co., 383 U. S 1, 17-18, 148 USPQ 459, 467 (1966).

The differences between Shiraya and claim 1 are the
limtations that (1) the camis nounted on a cam shaft, (2) a
solid filmlubricant is inpregnated and anchored in the
porosity of the outer surface of the cam and (3) the solid
filmlubricant on the outer surfaces of the cam and the tappet
bei ng stable to tenperatures at about 700°F. to retain a | ow
coefficient of friction and pronote rapid formation of a

stable oil filmto reduce friction.

In applying the above noted test for obviousness, we
reach the conclusion that it would have been obvious to one of
ordinary skill in the art at the time of the appellants
I nvention to
nount Shiraya's camon a camshaft and to provide the outer
surface of the camwth a solid filmlubricant in order to
achi eve excellent wear-resisting and friction-resisting
perfornmance even at high tenperature with dry conditions in
whi ch engines are used as suggested by Oda. Additionally, it

13
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woul d have been obvious to one of ordinary skill in the art at
the tine of the appellants' invention to utilize the solid

filmlubricant of Rao® (which inpregnates the surface) for the
solid filmlubricant on the outer surfaces of the camand the

tappet to further decrease friction.

The argunents advanced by the appellants (brief, pp. 14-
18 and reply brief, pp. 3-4) do not persuade us that claim1l
i s unobvi ous over the applied prior art for the follow ng
reasons. First, as to the appellants argunents regarding the
defici encies of each reference on an individual basis, we note
t hat nonobvi ousness cannot be established by attacking the
references individually when the rejection is predicated upon

a conbi nation of prior art disclosures. See Inre Merck & Co.

Inc., 800 F.2d 1091, 1097, 231 USPQ 375, 380 (Fed. GCir. 1986).

Lastly, the appellants argue that there is no suggestion to

8 Particularly since the solid filmlubricant disclosed by
Rao is basically the same as the solid filmlubricant
di scl osed by the appellants, there is a reasonable basis to
conclude that the solid filmlubricant 35 of Rao is inherently
stable to tenperatures at about 700°F. to retain a | ow
coefficient of friction and pronote rapid formation of a
stable oil filmto reduce friction.

14
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conmbi ne the references absent the application of inpermssible
hi ndsi ght. However, it is our opinion as set forth above that
the applied prior art does provide the suggestion or
notivation to make the sel ection nade by the appellants. The
extent to which such suggestion nust be explicit in, or may be
fairly inferred from the references, is decided on the facts
of each case, in light of the prior art and its relationship
to the appellants' clained invention. It is our determnation
that Oda and Rao suggest the desirability, and thus the

obvi ousness, of nodifying Shiraya to nake the clained

conbi nati on

Claim 14

W will sustain the rejection of claim 14 under 35 U S. C

§ 103.

Claim14 sets forth the sanme basic el enents as claiml.
In addition claim 14 recites that the cam has a base portion
and a | obe portion and the solid filmlubricant is inpregnated

and anchored in the porosity of the surfaces of the base

15
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portion and the | obe portion of the cam Thus, the

di fferences between Shiraya and claim 14 are the sane as
recited above with respect to claiml1 with the additiona

di fference being the cam has a base portion and a | obe portion
in which the solid filmlubricant is inpregnated and anchored
in the porosity of the surfaces of the base portion and the

| obe portion of the cam

In applying the above noted test for obviousness, we
reach the conclusion that it would have been obvious to one of
ordinary skill in the art at the time of the appellants
I nvention to
nount Shiraya's camon a camshaft, to provide Shiraya' s cam
wWith a base portion and a | obe portion and to provide the
outer surface of the cam(i.e., the base portion and the | obe
portion) with a solid filmlubricant as suggested by Oda to
provi de excellent wear-resisting and friction-resisting
perfornmance even at high tenperature with dry conditions in
whi ch engines are used. Additionally, it would have been
obvious to one of ordinary skill in the art at the tinme of the
appel l ants' invention to utilize the solid filmlubricant of

16
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Rao® (which inpregnates the surface) for the solid film
| ubricant on the outer surfaces of the cam (i.e., the base
portion and the | obe portion) and the tappet to further

decrease friction as set forth above wth respect to claim1.

The argunents advanced by the appellants (brief, pp. 19-
22 and reply brief, pp. 3-4) does not persuade us that claim
14 i s unobvious over the applied prior art for the reasons

stated above with respect to claim1.

Clainms 2 through 13 and 15 through 19

As set forth previously, the appellants have grouped
claims 1 through 13 as standing or falling together and claim
14 through 19 as standing or falling together. Thereby, in
accordance with 37 CFR 8 1.192(c)(7), dependent clains 2
through 13 fall with independent claim 1l and dependent cl ains
15 through 19 fall wth independent claim14. Thus, it
follows that the examner's rejections of claim2 through 13

and 15 t hrough 19 under

°1d.

17
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35 US.C. § 103 are al so sustai ned.

Claim?20

W will sustain the rejection of claim20 under 35 U S. C

§ 103.

The differences between Shiraya and claim 20 are the
limtations that (1) the camis nounted on a camshaft, (2) a
solid filmlubricant is inpregnated in the porosity of the
outer surface of the cam and (3) the solid filmlubricant is
conpri sed of graphite and at | east one of boron nitride and
nol ybdenum di sul fide in either one of a high tenperature
pol ymer and epoxy base, the solid filmlubricant has an
affinity for oil and pronotes rapid formation of a stable oi

film

In applying the above noted test for obviousness, we
reach the conclusion that it would have been obvious to one of
ordinary skill in the art at the time of the appellants

i nvention to

18
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nount Shiraya's camon a camshaft and to provide the outer
surface of the camwith a solid filmlubricant as suggested by
(da to provide excellent wear-resisting and friction-resisting
performance even at high tenperature with dry conditions in
whi ch engines are used. Additionally, it would have been
obvious to one of ordinary skill in the art at the tinme of the
appel l ants' invention to utilize the solid filmlubricant
conprised of graphite and at |east one of boron nitride and
nol ybdenum di sul fide in either one of a high tenperature

pol ymer and epoxy base of Rao'® (which inpregnates the surface)
for the solid filmlubricant on the outer surfaces of the cam
and the tappet to further decrease friction as set forth above

with respect to claiml.

The argunents advanced by the appellants (brief, pp. 23-

24 and reply brief, pp. 3-4) does not persuade us that claim

0 Particularly since the solid filmlubricant disclosed
by Rao is basically the sanme as the solid filmlubricant
di scl osed by the appellants, there is a reasonable basis to
conclude that the solid filmlubricant 35 of Rao inherently
has an affinity for oil and pronotes rapid formati on of a
stable oil filmto reduce friction.
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20 i s unobvi ous over the applied prior art for the reasons

stated above wth respect to claim1.

New grounds of rejection
I nasmuch as the basic thrust of our affirmance of the
35 U.S.C. 8 103 rejections of clains 1 through 20 differs from
the rational e advanced by the exam ner for the rejection, we
her eby designate the affirmance to be new grounds of rejection
pursuant to 37 CFR 8 1.196(b) to allow the appellants a fair

opportunity to react thereto (see In re Kronig, 539 F.2d 1300,

1302- 03, 190 USPQ 425, 426-27 (CCPA 1976)).

CONCLUSI ON

To summari ze, the decision of the exam ner to reject
claims 1 through 20 under 35 U. S.C. 8§ 112, first paragraph, is
reversed and the decision of the examner to reject clains 1

through 20 under 35 U.S.C. 8 103 is affirned, with the

20
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af fi rmance constituting new grounds of rejection under 37 CFR

§ 1.196(b).

Since at | east one rejection of each of the appeal ed
cl ains has been affirmed, the decision of the exam ner is

affirned.

Any request for reconsideration or nodification of this
deci sion by the Board of Patent Appeals and Interferences
based upon the sanme record nust be filed within one nonth from
the date of the decision. 37 CFR § 1.197. Should the
appel l ants el ect to have further prosecution before the
exam ner in response to the new rejections under 37 CFR §
1.196(b) by way of anmendnent or showi ng of facts, or both, not
previously of record, a shortened statutory period for naking
such response is hereby set to expire two nonths fromthe date

of this deci sion.
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No period for taking any subsequent action in connection
with this appeal may be extended under 37 CFR § 1.136(a).

AFFI RVED; 37 CFR 8§ 1.196(b)

JEFFREY V. NASE
Adm ni strative Patent Judge

HARRI SON E. McCANDLI SH, Seni or )
Adm ni strative Patent Judge )

)

)

)

) BOARD OF PATENT
JAMES M MEl STER ) APPEALS
Adm ni strative Patent Judge ) AND

) | NTERFERENCES

)

)

)

)

)
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BLI SS MCGLYNN, P.C.

2075 WEST Bl G BEAVER ROAD
SUI TE 600

TROY, M 48084
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APPENDI X

1. Alow friction valve train actuating at |east one
valve in an internal conbustion engine conprising:

a cam shaft having at | east one cam and

a tappet contacting said at | east one cam and val ve, said
at | east one cam and tappet having outer surfaces with an open
porosity; and

a solid filmlubricant inpregnated and anchored in said
open porosity, said solid filmlubricant being stable to
tenperatures at about 700°F to retain a | ow coefficient of
friction and pronote rapid fornmation of a stable oil filmto

reduce friction therebetween in an oil starved environment.

14. A low friction valve train actuating at |east one
valve in an internal conbustion engine conprising:

a cam shaft having at | east one camw th a base portion
and | obe portion, said base and | obe portions having outer
surfaces treated such that the treated surfaces have an open
porosity;

a tappet having an outer surface treated such that the
treated surface has an open porosity, said tappet further
i ncluding a wear resistant insert secured to said tappet and
contacting said at |east one cam and

a solid filmlubricant inpregnated and anchored in said
open porosity of said treated surfaces of said base portion
and said | obe portion and said tappet, said solid film
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| ubricant being stable to tenperatures at about 700°F to
retain a | ow coefficient of friction and pronote rapid
formation of a stable oil filmto reduce friction therebetween
in an oil starved environnent.

20. A low friction valve train actuating at |east one
valve in an internal conbustion engine conprising:

a cam shaft having at | east one cam and

a tappet contacting said at |east one cam and val ve, said
at | east one cam and tappet having outer surfaces with an open
porosity and are inpregnated with a solid filmlubricant
conprised of graphite and at |east one of boron nitride and
nol ybdenum di sul fide in either one of a high tenperature
pol ymer and epoxy base, the solid filmlubricant has an
affinity for oil and pronotes rapid formati on of a stable oi
filmto reduce friction therebetween.
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